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$t$ $X(t),$ $Y(t),$ $Z(t)$ . .
. ,
$\theta$ . . ,
$1-\theta$ . .
.
, . , ,
$1_{\Sigma\cdot mai1;kkw\cdot chlu}$ u-tokyo. ac. jp





$\{\begin{array}{l}\dot{X}(t)=-\alpha X(t)*\dot{Y}(t)=\alpha\theta X(t)*-\beta Y(t)*t)-\gamma Y(t)\frac{Z(t)}{N(t)}\dot{Z}(t)=\alpha(1-\theta)X(t)\gamma k^{t}+\beta Y(t)\ovalbox{\tt\small REJECT}_{t}+\gamma Y(t)\star t\}\end{array}$ (2.1)
$t$ . $N(t):=X(t)+Y(t)+Z(t)$ , $\alpha$
, $\beta$ ,
. $\gamma$ ,
. $\alpha,$ $\beta,$ $\gamma$ .
2 . 1 , Kermack McKendrick
[4] . ,
:
$\{\begin{array}{l}\dot{S}(t)=-\alpha S(t)*f(t)=aS(t)\star ti-\mu I(t)\dot{R}(t)=\mu I(t)\end{array}$ (2.2)
$S(t),$ $I(t),$ $R(t)$ , $t$ , , ,
$N(t)$ . $\alpha$ , $\mu$
. .
, , .
, ( ) (
) . 2 , (2.1)
.
(cf. Kawachi etc. [51) \nwarrow .
(21) . $N(t)$ $t$ ,
(21) .
$x(t):= \frac{X(t)}{N(t)}$ , $y(t):= \frac{Y(t)}{N(t)}$ , $z(t):= \frac{Z(t)}{N(t)}$
$x(t),$ $y(t),$ $z(t)$ . , $t$ ,
, . $\tau:=\alpha t$ ,
. $\tau$ ’ , (2.1) :
$\{\begin{array}{l}x’=-xyy’=\theta xy-by^{2}-cyzz’=(1-\theta)xy+by^{2}+cyz\end{array}$ (2.3)
$b:=\alpha^{-1}\beta,$ $c:=\alpha^{-1}\gamma$ .
(2.3) ( [2] ). $\tau$ $t$ ,
$0<\theta\leqq 1,$ $b>0,$ $c>0$ . , (2.3) $(x(O), y(O),$ $z(O))=(x_{0}, y_{0}, z_{0})$
($t\in \mathbb{R}$ ) , $x_{0}\geq 0$ , yo $\geq 0,$ $z0\geq 0,$ $x_{0}+y_{0}+z0=1$ $x(t)\geq 0,$ $y(t)\geq$
$0,$ $z(t)\geq 0,$ $x(t)+y(t)+z(t)=1$ $t\in \mathbb{R}$ . , $x(t)$ , $z(t)$
$(x(t), y(t),$ $z(t))$ $tarrow\pm\infty$ , $(x(\pm\infty), y(\pm\infty),$ $z(\pm\infty))$ ,





, (cf. Murray [6]) :
$\{\begin{array}{l}\partial_{t}X=d_{X}\partial_{u}^{2}X-\alpha XY\partial_{t}Y=d_{Y}\partial_{u}^{2}Y+\alpha\theta XY-\beta Y^{2}-\gamma YZ\partial_{t}Z=d_{Z}\partial_{u}^{2}Z+\alpha(1-\theta)XY+\beta Y^{2}+\gamma YZ\end{array}$ (3.1)
$t$ . $u$ (1 ), $\partial_{t}$ $t$ , $d_{X},$ $d_{Y},$ $d_{Z}$
.
, $uarrow-\infty$ , $uarrow\infty$
, (3.1) .
,
$X(u, t)=X$(u-ct), $Y(u,t)=\overline{Y}(u-d),$ $Z(u, t)=\tilde{Z}(u-d)$ (3.2)
, $c$ $v=u-ct$ .
(32) (31) , $\tilde{X},\overline{Y},\tilde{Z}$
$\{\begin{array}{l}d_{X}\tilde{X}’’+c\tilde{X}’-\alpha\tilde{X}\tilde{Y}=0d_{Y}\tilde{Y}’’+c\tilde{Y}’+\alpha\theta\tilde{X}\tilde{Y}-\beta\tilde{Y}^{2}-\gamma\tilde{Y}\tilde{Z}=0d_{Z}\tilde{Z}’’+c\overline{Z}’+\alpha(1-\theta)\tilde{X}\tilde{Y}+\beta\tilde{Y}^{2}+\gamma\tilde{Y}\tilde{Z}=0\end{array}$ (3.3)





. $\tilde{X}(\infty)$ $:= \lim_{varrow\infty}\tilde{X}(v)$ , $a<X_{0}$ , $b$
.
(3.3) (3.4) (X(v), $\tilde{Y}(v),\tilde{Z}(v)$ ) (3.1) ,
$c$ .
, . ,




. $c^{2}-4d_{Y}\alpha\theta X_{0}<0$ (35) , .
, .
$c\geq c$ $:=2\sqrt{d_{Y}\alpha\theta X_{0}}$
.
, K\"all\’en [7], Hosono and Ilyas [8]
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